In this paper, we propose a novel power communication access network for Orthogonal Frequency Division Multiplexing (OFDM) based WDM-PON. OFDM improved WDM-PON in the flexibility of the bandwidth allocation. The OFDM-WDM-PON can effectively seclude the distribution services from the electricity services. Furthermore the novel PON structure could increase the bandwidth by using different OFDM subcarrier allocation used in electric power communication access network.
Introduction
The access network is an important part of the power communication network, which is the overall carrying platform that access communication services in distribution and electricity sectors [1] . Passive optical network (PON) technology has become the most attractive solution in access networks because of its topology diversity, high-rate, applicable to IP services, the mature terminal equipment and the lower the cost of network construction [2] . According to the "12th Five-Year Plan", optical fiber will be given priority to the architecture of electricity smart grid communications network [3] . In our state smart grid, the research and development of PON system had been carried out in the field of communication assessment, control and management to provide advanced technical support, in order to develop intelligent electricity distribution [4] . However, with the deepening of the smart grid construction, the traditional PON technology cannot meet the future development requirement of the power communication access network as a variety of complex services continuously raised [5] : (1 [6, 7] . Because of the bandwidth sharing of the TDM-PON, the WDM-TDM PON could provide a relatively lower per-subscriber cost than the pure WDM-PON by dividing a single wavelength into multiple subscribers, while still keeping a relatively high per-subscriber bandwidth. OFDM is a kind of has been applied in the field of wireless multi-carrier modulation technique [8, 9] . It has high spectrum efficiency, resistance to multipath fading and narrowband interference. The OFDM 
OFDM-WDM-PON in Power Communication Access Networks
OFDM signals use the single mode optical fiber in the two polarizations to/downlink information transmission because of the polarization mode dispersion characteristics. In this paper, we put forward the OFDM-based WDM-PON on polarization multiplexing. As shown in figure 3 . First of all, laser LD produces optical carrier, then the carrier is separated into two polarizations by polarization beam splitter (PBS). After that intensity modulation (IM) is applied in the polarization controller (PC) X polarization. Combined with polarization multiplexing technology, this paper presents an OFDM-WDM-PON implementation method. This method improved WDM-PON in the flexibility of the bandwidth allocation. The OFDM-WDM-PON can effectively seclude the distribution services from the electricity services. Furthermore the novel PON structure could increase the bandwidth by using different ONU OFDM sub-carrier allocation used in electric power communication access network.
Conclusion
In this paper, we apply optical OFDM signals to the WDM-PON in power communication access networks. The characteristics of high flexibility of the bandwidth allocation design makes OFDM-WDM-PON an efficient method to seclude the distribution services from the electricity services. In this method, the PON structure is enhanced, and raised the ability to the electric power communication access network capacity.
